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at least two of them were not: "If a part of the train
breaks loose from the rest, the brakes must come automati-
cally into play; the failure of the brake apparatus on one
or more carriages must not interfere with the action of the
brakes on the rest of the train." The precise statement of
these two requirements may have suggested new ideas to
Westinghouse or may have crystallized ideas already in
his mind. At any rate it was not very long thereafter that
evidence of his serious study along these lines appeared in
his patents. The first public disclosure of the result of
this study is found in United States patents 124,404 and
124,405, both filed December 6,1871, and issued March 5,
1872. The specification of 124,404 reads in part as follows:

In the air-brake apparatus heretofore in use a single
line of pipe conveys the compressed air from the main reser-
voir on the locomotive to each brake cylinder. If this pipe
becomes accidentally broken at any point it is, of course,
useless for braking purposes from that point to the rear
end of the train. For this and other reasons I have devised
an apparatus consisting in part of a double line of brake
pipes, which may be cooperative or independently opera-
tive in braking, at the pleasure of engineer. . . .

The improvement herein described consists in the fea-
tures of construction and combination by which, first, an
air reservoir, auxiliary to or independent of the main reser-
voir, is combined on each car with the brake cylinder; sec-
ond, by means of a cock or cocks, such additional reservoir,
when used as an auxiliary reservoir, is charged with com-
pressed air from one brake pipe, and the brake cylinder
from the other, such pipes in such use being interchange-
able or not, at pleasure; third, and by means of a single
cock, either brake pipe may be used for charging the reser-
voir and the other for operating the brakes; fourth, when
a car bec'omes disconnected from the train by accident or
otherwise, a port or ports will thereby be opened in a com-